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ANDA 74-828
APR 22 1587

Lemmon Company

Attention: Deborah A. Jaskot
650 Cathill Road
Sellersville, PA 18960

Dear Ms. Jaskot:

This isvin reference to your abbreviated new drug application
dated December 28, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Capsules,
200 mg.

Reference is also made to your amendment dated March 26, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly the
application is approved. The Division of Bioequivalence has
determined you Acyclovir Capsules, 200 mg to be bioequivalent
and, therefore, therapeutically equivalent to the listed drug
(Zovirax® Capsules, 200 mg of Glaxo Wellcome, Inc.). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes, in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any changes in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call you attention to 21 CFR 314.81 (b) (3) which requires

that materials for any subsequent advertising or promotional
campaign be submitted to our Division of Drug marketing,

Advertising, and Communications (HFD-240) with a completed Form
FD-2253 at the time of their initial use.

Sincepely yours,

Douglas L.<8porn /%/éil

: 7-z2=2-99
Director .

Office of Generic Drugs

Center for Drug Evaluation and Research
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Usual _98.__9 See package insert for full
prescribing information.

Store at 15 to 25°C (59" to 77°F).

Protact from light and moisture.

Dispense in a tight, light-resistant container as
defined in the USP, with 2 child-resistant closure
(as required).

KEEP THIS AND ALL MEDICATIONS OUT OF THi
REACH OF CHILDREN. )

L19054 PG iss. 9/96

LEMMON COMPANY
Sellersvilic, PA 18960

N 0093-0044-01
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Usual Dosage: See package insert for full
prescribing information.

Store at 15° to 25°C (59° to 77°F).
Protect from light and moisture.

Dispense in a tight, light-resistant container as
defined in the USP, with a child-resistant closure
(as required).

KEEP THIS AND ALL MEDICATIONS OUT OF THE
REACH OF CHILDREN.

L19055 PG Iss. 9/96

LEMMON COMPANY
Sellersville, PA 18960

N 0093-0044-10
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5ons in wral TK® or virg)

The iDg, 2gainst VZV ranges trom 0.17-
meg/mL

mmmunnmmmmwmmm Clnnicatly significant resis-
although rare, tsmmumybhmmamtonuwmupy
in seve 80 paieNnts with actrvg

Herpes-Zoster latactions: In a double-blind, Placabo-controlied sy of 187 normal
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Compared o patients recsiving placebo 38

Disgsosix: Diagnosis is confirmed by virus isotation. ACHeraied viryl culturs assays
ummmmwalmmnﬁawmmmmmA For
unmummwunukmsumm‘mm-mmm
ummawmmowmummam. While cutaneous iesions

Ass0ciatsd with horpes simplex and variceta- 2081 ins 310 often ch istic,
the finding of multinucieatad giant cefs in S$Mears pragared from ission axudate or
$crapings may provide additional support 10 the cinical diagnosis. X

Muitinucleatad giant calts in smaears 0 ot distinguish vacella-2oster from herpes
simplax infections.

dose-ratated
Implantation sites 3t 12.5 mg
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it is 3 whits, crystalline powdsr with 3 maximum solubility in watsr of
25 my/mi. at 37°C.

CLINICAL PHARMACOLOGY
mummmwnmm analogus
with in vitro and in vivo inhibitory activity against human herpesvinzses including
harpes :n"nlu types 1"(‘NSV~1) and 2 (HSV-2), mlulla-mmv s (VM."s
ﬁtlln- cytomegalovins (CMV). in el cutturs, acyclovir

the highést antivii (EV) wm\munmumum
mmHSV-ZVZV.EBV

The Inhibitory activity of acyciovir for HSV-1, HSV-2, VZV and EBV is highly sslec-
tve. The enayme thymiding kinase (TIQ of nonmal uninlectad calls does not effec:
tively use acyclovir a5 a substras. mnxmwmm“w
converts w’:wmwm. NUCIeotide amaiogue.

800y Clerancs Of 2CYCIOWE 318 GO0SNGINE ON IR UACKON. A GOSI08 A0St
8 cacommended 107 (IBENtS with recuced Mmal IWNCROR (580 DOSAGE AND

Oraly administerd aCyCIOW in Chilieen 1653 SR 2 years of 308 Ras Aot yet been sty

Acyclovit capsuses am ladicated 1or The aCule Wreaiment of herpes nswer (SMangis)

and chickenpox (varicelia).

Gonital Herpes iafeciicas: The severity of disease is variable depending
duration of episo0es, and the degres
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Is further m
and into by a number of cellular 3
intarferes with harpes simplex virus DNA polymesase and inhidits viral DNA replica-
tion. r triphosphate aiso infibits cetiular ox-DNA polymerase, but to a less-

mfoms)wlwx-mmmkwmbmmuu
active form. The mode of atyciovir phosphorytation in cytomegalovinus-iniectad

waummmmmmmmmmuhnusum

unidentitied viral snzyme. Acyciovir i not

infectsd cells, mmwmmlovmmdmnuwryuww

0 acydlovis in witro.

Wi The L ionship between the in vitro susceptibility of
herpss simplex and variceila-zoster viruses 10 acyciovir and the dinical response to
tharapy has not besn established in man, and virus sensitivity Wsting has not besn
standardized. Sensitivity testing resuits, exprassad as the concentration of drug
required to inhibit by 50% the growth of virus in cell culturs (10sy), vary graatly
dspending upon the particutar assay used,” the call typs employsd 8 and the
taboratory performing the tast! The iDs; of acyclovir against HSV-1 isolates may
rnge from 0.02 mc/mL (plaque reduction in Vero ceils) to 5.9-13.5 meg/ml
(plaque reduction in green [GMK] ceiis).! The IDgy against HSV-2
nnms!rov';l)om meg/mL to 9.9 meg/mL (plaque reduction in Vero and GMK ceis,
nspoctivel

Double-biind, pace
MWW(GUMWWMMMMM
administred acyclovir iven daity for 4 months 10 3 ysars prevented of reduced
the frequency and/or saverity of recurmences in greatsr £1an 85% of patients.

In 3 study of 283 patients who Feceived 30yciovir 400 mg (two 200 mg Capsules)
twice daily tor 3 years, 45%, 52% and 63% of pabens emaned fres of mecur-
Tences in the first, second and thind ysars. mspeciwely. Serial

o0 SUPHreSSIoN 10f MOy than 2 year,

Chronic suppressive 1heragy is MOST appropriaie when, in the judgement of the
physician, the benefits of Such 2 regimen outweigh known of potwntial adverse
acyclovir should not be ussd for the sup-

Unanswered

Guctred toxicily studies in ankmals given hugh parentenal dosas of acyclovi for

CONTRANIDICATIONS
anmazvammmMu
e L

WARNINGS
ACyCiovir capsules are intandsd 10r Oral INQESSON ONYy.

PRECAUTIONS

General: Acyciovir has caused 2 Ngh coges
0 some animals and MULIOENESES I SOME A0 SLUeS 3t high concantratons of
onxy (ses PRECAUTIONS - Carcinogoassis, Matagenesis, impairment of Fertility).
The ecommended 0032ge should N0t be exceeded (see DOSAGE AMD ADMINIS-
TRATION).

Exposure of herpes simplex and varicelia-zosker tsotates K ACyCiovir in vitro can leasd
10 the emarpencs of less sensitive viruses. The possibility of the appearance of less
Sengitive Viruses in Man must be DOMe i MING when treating patients. The reia-
Sonship between i in YLD sentitivily of herpes SIMDIAT OF VArKeia-ZOSIr VirUg D
acyciovir and clinical responss 1 theragy s yut 10 be established (see CLINICAL
PHARMACOLOGY- Micredisiogy).

Bacause of the possidility that iess sensitve vinus may be seleciad in patients who
ans receiving acyciovir, all patients shouid be advisad [ taks particular care 10 avoid
potential transmission of vinus it SCive lesions are present while they 2re on thers-
w. lnmwmmmmmummn
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Caution should be exercised when administering acyciovir to patients receiving
potentially NephroLONIC 20entS SINCH this may INCrease 1 risk of renal dystunction.

information for Patients: Pationts &re structed 10 consult with their physician i
they ©xperience severs of ToublsOms acverss rIaCtions, they Becoms pregrant or
inend 1 becoms pregrant, they intand 10 breastiesd while Giking orally adminis-
\ared acyciovir, o they have any other questions.

Genltal Herpes iafections: Genital herpes i 3 sexlly tranmitted dissase and
patients should avoid inkercourse when visidle lesions are present bacuse of the
figk of infecting intimate parters. ACyciovir capsules are for oral ingestion only.
Medication chould ROt be shared with othars. The prescribed dosaos should not be
oreeded. ACyciovis does not ebimindte fatent viruses. Patients ars insiructed to
consult with heir physician i they 60 not receive sufficient retief in the frequency
mmumwmm

Thers are st
Studies an

MULIOENSIS; IoNg-tenm sperm

S0n S0 2t high C0SES IN SOME anmals: 2 placsbo-controlled dinical study using
mmuimmuwwqunmnmumm
simitar #nGings. ©  Chromosomal dreaks were seen in wtro sfer briet axposurs to
Ngh concentrabons. SOMe oher Currently marketed medications aiso causs chro-
mosomal braaks, and the significance of this Snding is unknown. A placebo-con-
mmmmmwamnwmmmmnww
A0t Show By 3bnoMMalities in SYUCtre Of NUMDer of chromosomas 2

Morpes Zester intections: ASults 300 50 of oioer lend £ have more savers shin-
gies, and acyciovr WeatrRent showsd more significant bensfit for older patients.
Treatment was begun within 72 hours of rash onset in thess studies, and was more
usetul it startad within the first 48 hours.

Athough in haalthy children is usually a self-
kmitsd gisease of mild to moderats seventy, adolescents and adults tend to have
more severs disease. Trealment was lnitialed within 24 hours of the typical chick-
anpox rash in the controlied studies. and there is Ao information regarding the
mdumm:onwummmmm it ts uninown whather the

of

toicity ang
has

short periods (ses PRECAUTIONS - C.
of Fertility) should be bome in mind when desioning long-term manapemant for
individual patents. Discussion of these issues with patisats will provide them the
the potantial for toxicity against the severity of their disease.

Using a dye-uptake method in Vero calis.? which gives | y 5-
10 10-fold higher than plaqus reduction assays, 1417 HSV isotates (553 HSV-1 and
864 HSV-2) from appraximalely 500 patients wers examined over 3 S-ysar period. 10
Thess assays found that 90% of HSV-1 olates were sensitive to < 0.9 mog/mt.
acyclovir and 50% of all isolates were sansitive to = 0.2 mcp/ml. of acydovir. For
HSV-2 isolates, N%wmummtoslzmewmumso'ﬂdﬂlmmu
sansitive t0 5 0.7 meg/mL of acyclovir, Isolates with si

iy to walgh
Mwswmumﬂnuwhmmmmm
3l s-evaluation.

Limitad studies?!. 32 have shown that there are certain patients for whom inter-
mittent ShOM-NT Weatment of recurrant apisodes is etfsctive. This approach

sitivity wera found in 44 patients. Ilnmstbclmnnsmdmmmnm
?rmwwmmnmmuumw thersfors, do not represent the gener-
poputation,

Most of the lsss ssnsitive HSV clinical isolates have been relatively deficient in the
viral TKM9 Sirgins with alterations in viral TK2 or viral Dmmwas?‘
also been reported. Proionged exposur to low concentrations (0.1 mog/mL) of
aqdnvwmgllmhunmmwmmmmmanmtydlm
ant stains.

Tha iDgy against VZV ranges from 0.17-1.53 mog/mL (yield reduction, human tore-
skin ﬁbmblans) 0 1.85-3.88 meg/mL. (foci human unbryo
[HEF]). Reproduction of EBV genome is by 50% i
cells of P3HR-1 ymphoblastoid celis by 1.5 mcg/mL u.wbvlr Mvis nhwdy
fesistant to acyclovir with 1D, ?mmwmunsmem

[ The inetics of acyciovir
have been evaluated in 6 clinical studies invoiving 110 adult patients. In one uncon-
trolled study of 35 imMunocompromised patients with herpes simplex or vascels-
zToster infection, if capsules wers administered in dosas of 200 1 1000 mg
overy 4 hours, § times daily for 5 days, and sisady-state plasra ievels mm
by the second day of dosing. Mean steady-stats psak and trough

wmmnmmonmuosamuswmmnnwmuuu1

z

mqme {0.18 to 0.41 meg/mL), , and Toliowing the fnal 800 mg dose
8 meg/mL (2.3 0 3.1 l.)mumqyml.(l.:bumu
nsnwthmy In another uncontrolisd study of 20 younger iM“RuNOCOMpetsnt

uumsmmummmmmwmmwm
wmmsundu\dousotloo'wmryﬁmn 4 times daily for 3
steady-stats peak 3nd tough concentrations wers 1.4 meg/ml (0.66 Ko 1.8
mey/ml) and 0.55 meg/mL (0.14 to 1. mquL). respactively. .

(n genera, the pharmacokinetics of acyclovir in children is simédas 10 adults. Mean
hait-lite after oral doses of 300 mg/m? and 600 mg/m2, in children ages 7
months to 7 years, was 2.6 hours (range 1.59 1 3.74 hours).

In 3 multi-dose crossover study where 23 volunteers received acyclowir as one
200 mg capsule, onommmemmmsmmm
ton decreased with 0030 and

were 20%, 15%, and 10%, respactively. mwnmu
mamnamnmnmmw-mmmmnmummw
dovuusnotdasnpmpomonalwlmmwzmwanhm
study, steady-slate peak and trough concentrations of acyclowir

0.46 mcg/mL, 1.21 and 0.63 mog/mL, and 1.61 and 0.83 meg/mL for the 200, 400,
and 800 mQ dosage regimens, respectively.

In another siudy of 6 voluntesrs, the influsncs of 1000 On the absOMtion was At
apparnt.
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drug accounts for 14.4% (8.6% to 19.8%) of the oral-
ty administered dose. Tnl nniy urinary metaboiiv (idantified by high performance
liquid The haif-ite and

may be MO 3pPropriats Than 3 SUPPTESSVE regIMEN in patisnts with infrequent

IMRUNOCOMproMmised patients with recurment herpes infactions can be treated
with ither intermitient Or chwonic suppressive therapy. Clinically significant resis-
Gnce, aithouph rare, is more likely 10 be Seen with prolonged o repeated therpy
mmmuwmmmmm

Herpes-Zoster , piacsbo-controlled study of 187 normat
ummwmmvwm(sa randomizd to acyciovir and 94
;m‘phnm}“wmm(mnosmwwmwm)mmmmmm

ia or hyper-

oficacy study in 110 normal

with acyciovir dit not affect the antibody responss 1 varicella-
ong month and one ysar following the treatment ®

In two concument double-blind, placedo-contralied studies, 2 10tal of 883 normal
pasents, a0ss 2 1o 18 ysars, were snvolied withia 24 heers of the onsat of 2 typecal

Tash, and acyCiovir was adnarestered ot 20 mokg orally o 10 300 mg 4
Srmas Gally for § days. In the karper study of §15 childeen a0es 2 10 12 yaars. treat-
ment with 3CyCiovis

has any eftect on long-tarm immunity.
However, nuummumnnmwmmm
‘would Rave any efact on sither o of severity of
subsaquent recurrences of herpss M(mwls)hwmm Intravenous acy-
clovis s indicaied for the treatment of vancelia- zoster infections in immunocom-
promised patients.

Drug i ot with acydovir has
mmwwnmuuwmwmrnmmm

curve. Urinary reduced 4! The
mmumwmmmm

inciude references 10 peak Ssady Sale plasra aCyciowir
humans treated with 800 mQ given orally 6 Bmes 2 day (Gosing appropriate for traat-
mumwmnummmmomam(mwmmw
treatment of genital harpes). Plasma drug concentrations in snimal studies ars
oprssed a3 muitiplies of human axposurs (D acyciovir 3t the higher and lower dos-
ing schedules (ses CLINICAL PHARMACOLOGY - Pharmacalinetics).

Acyclovir was testad in lifetime bioassays ¥ rats and mice at single Gally doses of
signiicant -

ciovir shorten tha latency mo/kp/day, plasma concentrations
smsumsnumnbvdsnmnmmwlhzmuMMn
e rat bioassay.

Acyclovir was te5ted in two # vifro Colf transionmation assays. POSItve resuits were
observed at the highest concentration Wsted (31 to 63 imes human lewels) in one
Systsm and the nesutting morphologically ianstormed cells formed twmors whan

into waanling mice. Acyclovir was neg-
ative (40 to 00 times human lsvais) in the other, posdbrylusmmm transfor-
mation assay.

lnmomwnncmmmww though not statistically signifi-
ant, in the inci i tolerated
mdwnmm)nmﬁ(ﬂh‘?.‘rﬁmmmnmﬂl)bulmlm
Chinsgs hamsters: hipher doses of 500 and 1000 mg/kp wers clastogenic in Chinese
ramsurs (330 10 760 times hurman leveis). in addition, no activity was found after
5 days dosing In 2 dominant legal sy in mice (36 10 73 times human leveis). In
all 4 microbial 2533YS, N0 svidence of Mutagenicity was obecerved. Positive resuits
mmh!de&Mmmmmuhﬁm in

Rusman ymphoCYNS, 3 POSIVE rEIPONSE 10r CWOMOSOMal GAMB0E Was Sean at
mumnmunmmmmmmn A
o locus in mouse coolly,

250 10 500 birmes Ausman piasma ievels. Mhnmvhmuﬂm

fokow: at 3 1oi in 3 Chinese hametsr ovary cadl iine. 1he ISUlts wers INCONClusSive 3t
concentrations at least 1850 twmes hurman levels: at 2 other IoGl in mouss
colis. no ewdence of s L] al lsast 1500

et not been Ghown 10 impair erBilty or seproduction In mice (450 moAg/day,

p.0.) O in LS (25 MOAQ/Tay. 5.C.). I The MOUSS Sdy plasma levels were 9 10 18

1Res human lpveis, whil in the rat study they wers § 10 15 times human lsvels. A

:mmmnm(sonway £L). bere was 2 sdistically significant
decrsass

1 statisticaily s decrease y but no
mumlnlmnrmanmo!SnM(lSnanM) Mo
muaon the $2/me 0058 was Jdmin-

$330CI200 with herpes Sicnpiex and vancela- 2081 ohen
e finding of mulsnucisated gint Colls in SMEATS Prepared fror lesion exudale oF
SCrapings may 2aditionai Support 10 the cinical n

provide
Mmmnmmmwmmmm
simpiex infoctions.

(samosnrmmmnm) n 2 rat pert- and postnatal
mnsonwmyu_(nmzzmnmnns)unmum

in the group mean numbers of corpon kesa, total impiantation
mmmmmmnm Athough not statistically significant,
$1ere was 3150 2 0OSS-reiZind GECTeass in GroUp MEan NUMBETS of iive tatuses and
jon $kes at 12.5 mo/ko/day and 25 mpAQy/day, s.c. The




of Co Colidron (2 yoars of age sad sider): 20 WO 9ot dese

aorwinistration of 100 mg/Ag/day, 2 (036 OWR I Cuse 3
in rabbits. caussed 2 OCrNass in fetal FISOMPLions 3nd & Corresponding
08CT8ase in kler $iz8 (DIASINA loveis wers not measured). However, at 2 maximum
(Disr3te0 Mravenous dose of 50 mg/kgASay 1 rabbits (S) ® 106 times human lev-
ols), o drug-retated rproductive efiects were Gbssrved.

wmuwumwmpmnmusm1
. Caused sticuar measured

mﬂmmslmmm Al 100 moAg/day plasma lev-
ivan
zsnmmumnmm-&umwuymmmn
times human levels. No testicular 2bnonmaiities wers 5am i1 0ogs Qhven 50 mo/Q/day
iv. for one month (21 10 41 tmes human leveis) and In dogs given §0 mo/AQ/day
oraily for one year (6 10 12 tkmes human ievels).

’ Ellects: Pregrancy Category C. Acyciovir was not ferato-
Denic in the mouss (450 mop/day, 9.0.). rabbit (50 mgrkg/day, $.¢. and Lv.) or in
$1andarg tests in the rat (50 . 6.C). Thees exposures resutd In plasma
lavels 9 ang 18, wm‘unnmamm hurman leveis. na

Acyclovir should not be used Auring SreONaNCy unisss e POteNtial bens-
it justifies the potential risk 10 the fetus. Alhough acyclovr was Aot )

mAmm(th5m Chitdren over 40 kg STouid receie the
S0ult 3038 107 Chickenpox.

Adeits and chitdraa over 48 iy 800 m four irmes caily for § days.

Theragy should be initiated 3t 8 SIest $20N O SyMpIOn Of CRICKINDOX 1D Berive the
mimal benetits of herady.

Patiests With Acsts or Chrosic Resai im C ‘
nmnmmnmrmmmwmmsmm

SIMDIT VIS INICKON With Oral SCYCIOWr. 3 ANOOMuzsd doubIe-dNd con-
trofied trial in mormal subjects. N Eagl J Med. 1883; 308:916-921.

24. Motz G, Critchiow CW, Benedets J. 6t 3. Doubie-and ptaceto-controlied Inal
of onal acyciovir in Qsnital NEMDeS Simpiex wrus ifechon. JAMA
1984; 25211471151,

25. Nilsen AE, Aasen T, Haisos AM, ot al. Efficacy of oral acyciovir in the treat
of initial and recusrent genital herpes. Lancel 1982, 2571-573.

26. Douplas JM, Critchiow C, Banedetti J, ot al. A double-blind study of oral acy-
clovir for suppression of recurmences of genital herpes symplex virus intection.

N Engl J Med. 1984; 310:1551-1556.

27. Mindel A, Weller [V, Faherty A, ol al. Prophylacdc oral acyciovir in recurrent
Qenial herpes. Lancet. 1984; 257-59.

tment

" oyt M R, Reichman RC, Banecutt J. et al. Doubie-dund,
i x 28. Mattison Ki
Ao (MUmANT3 ) | Do () oxig el tria tong-term with $hort-rm oral acydovir thangy
200 mg every 4 hours >10 200  owery & hours. 5x daily for managemnt of recurment Qenital herpes. AM J Aled. 1983 85(suppl
0-10 200  every 12 hours 2A):20-25.
. Straus SE, Cooen KD, Sawysr MH, ot 3. ACYCIOwit SL0pression of frequently
400 mg every 12 hours > 10 40 ewry 12 ours B i) ok vages. A 1308, TSN 0.
010 200  overy 12 howrs
30. Mertz G, Eron L Kautman R, ot 21, The Acyclovir Swudy Group. Pm:ﬁﬁ
overy 4 hours 800  owery & hours, Sx dai UUOUS VrsUS Ienmitient oral acydiovie treatment n aormal aduits
mm l’o-zé 800  overy 8 hous e quently recurting genital herpes Bmpisx wwus inlection. Am J Med. 1988;
010 800 every 12 hours 85(supp! wcu-m
. LN, Kaufman R, Comant MA, st 3L Episadic twics daily treatment for

n
standard animal studiss, the drugs wumwmn
high concentration should be taken int ide gt
Nursiog Mothers: Acyclovir tave been in breast midk in
mmnvumwmmmdwwmwmubu
Gmas corresponding plasma leveis.$3. 44 - These concentrations would potentially
4xpose the nursing indant to a dose of acyciovir up %0 0.3 mo/p/day. Catsson shauld
e exarcised when acyclovir is administered to 3 nUSING woman.

Pediatric Use: mwwmmmmumzmuum
have not been adequately studied

ADVERSE REACTIONS

Herpas Simplex: Short-Term Administratioa; The most fraquent adverse events
reported duning clinical triais of treatment of genital herpes with orally

acyclovir wers nausea and/or vomiting in 8 of 288 patient treatments (2 7%) snd
headache in 2 of 298 (0.6%). Nauseamovmlmowthdzn(n.N)
patients who received placsbo.

Lass fraquent averse events, sach of which occurrad in 1 of 208 patient Lreatments
wimonwadmmwacymlmﬂ) included diarhea, duziness. snorexia,
fatigue, edama, skin rash, leg pain, inguinai adsnopathy, medication tasw and sors
ot

Lurrmumhwmuaa. The mosﬂnqum 20varse events reportad in 3 clinical
trial for the of jon of 400 mg
(Mn200macapsules)2muulytulynmsummmmmaquwu
WATE. Nausea (4.8%), Giarthea (2.4%), headache (1.9%) and rash (1.7%). The 589
control patients of with acydiovir for 1
yu"lnoﬂlddurr'ui(l?%).m(ll%) headache (2.2%) and rash (1.5%).

The mast frequent adverse events reportad dunngn myw nym pacnu

Hemedialysis: For patents who require hemodialys:s, the mean plasma hait-ile of

HOW SUPPLIED

Acyclovir Capsules 200 mg are available in 2 #1 capsule with 3 dark blue body and 3
dark blus cap, imprinted “23° and “044° on both the cap and the body, in bottles of
100 and 1000.

Stor between 15° 1o 25°C (53° 10 77°F).
Protect trom light and moisturs.  Dispenss in a tight, kght-resistant containes a5
Gefoed in the USP, with 2 child-resistant closure (25 required).

.‘g

O'Brien U, Campoi-Richards DM, N:ydovu 0 UpGated review of its antiviral
activity, officacy. Dngs. 1989;
37:233-308.

Littier E, Zeuthen J, McBride AA. ot al identificstion of an Epstein-8ar virys-
coded thymiding kinase. EMB0 J. 1986; 5:1959-1966.

Miler WH. Mitier RL. of acyclovir
by GMP iinase. Jwa-mlmzssmmr

~

-

who alected to continue daily administration of 400 mg (two

timss daily for 2 years wers headache (1.5%). ash 13%) m pammusn (0. l'l.)
Adverss evants reported by 329 patients during the third inciude asthenca
{1.2%), paresthesia (1.2%) and headache (0.9%).

_Herpes Zoster: The most fraquent advarsa events vents reported during three clinical tri-
i of teatment of herpes zoster (shingles) with 300 mg of Oral acyciovic 5 times
daily for 7 to 10 days in 323 patients wers: mdm(lli%) msu(uﬂ.)
headachs (5.9%), vomiting (2.5%). mma (1.5%) and constipation (0.9%). The

323 placebo recipisnts reportsd malaise (11.1%), nauses (115%L headache
(11.1%). vomiting (2.5%), diarrea (0.3%) and constigation {2 4%

Chickenpox: The most frequent adverse events reported during lmu clinical trials
of treatment of chickenpox with oral acyclovir in 495 patients were: diarrhea (3.2%),
abdominal pain (0.6%), rash (0.6%), vormniting (um and fiatulence (04%). The
498 patients recaiving placebo reported:  diarhea (2.2%), fatuisnce (0.8%), and
insomnia (0.4%).

Observed During Clinical Practica: Based on clinical practics axpariencs in patieats
treated with oral acyciovir in the U.S., spontaneously reported adverse events ans
uncommon. Data are insufficient to suppont an estimate of their incidence of to
estabiish causation. Thesa events may aiso occur as part of the underlying diseass
process. Voluntary reparts of adverss events which have been recsived since mar-
ket introduction include:

Geoeral: tever, headachs, pain, wwhml edemy, and rmfy unm:s

Nervous:

{These symptoms may hl marked, particularly in older adults.)

Digestive: diarchea, slevated kiver function tasts, Gastroinestinal distress, naussa
Hemic and
Musculoskelstal: myaigia

Skin: alopecia, pruritus, rash, urticaria
Spacial Seases: visual abnormalities
Urogenitai; slevaisd crgtining

OVERDOSAGE
hummwmmumuwummmu)aay
Clovir, with NG UNEXPecied adverse effects.

Pracipitation of thmwm the solubility (2.5 mg/ml.)
in the intratubuiar fuid is excesded. Renal %bumn
obstruction of renal tubuies by precipitated dnug crystats Crystals ocouTed In the following
SPICiES. nats treatad with Ly, and ip. doses of of 20 mo/g/day for 21 and 31 days,
Tespectivaly, and a1 £.c. doses of 100 mo/kp/day for 10 days; rabbits of $.C. and Lv,
mmsonwwmymnmwuwuumummual
Gays. A6 hr hemodisiysis results in 3 60% decssess in plasma acyclovir concen-
tration. nmmmmmnwmmmm
mmmbasmmumunmmwmmm n
the evant of acute renal ailurs and anuria, the patent may benefit from hemodialy-
mminMIMMGM(mMMW

DOSAGE AND ADMI

INISTRATION
Trastmeal of Initial Geaital Herpes: One 200 mg capsule svery 4 hours, 5 times
daily for 10 days.

TIONS AND USAGE and PRECAUTIONS for considerations mmmuwp-
pressive therapy beyond 12 months. Altermative regimens hawe included doses
rangmglmzoovnoamnlswr/mmmqsmahy

Intermittant Tharapgy: One 200 mg capsuie svery 4 hours, 5 tmaes dally for S days.
mnpy should be initiated at the earliest sign or symplom {prodroms) of mecur-

Acute Treatment of Herpes Zostar: 800 mg (four 200 mg Gpsules) svery 4 hours
orally 5 times daity for 7 to 10 days.
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mmmm by

triphosphats: ects on primer-templats ﬁltmn. J Bioi Chem. 1981;
256:11447- IMS!

McGuirt PV, Shaw JE, Elion GB, et al. Identification of smai DNA fragments syn-
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CHEMIST'S REVIEW NO., 3
ANDA 74-828
NAME AND ADDRESS OF APPLICANT

Lemmon Company
650 Cathill Road
Sellersville, PA 18960

Generic version of Burroughs Wellcome's ZOVIRAX®
(NDA 18-828). Patent certification and exclusivities
statement are provided (pp. 007-008).

E- J ] :i! : -i Iin!!i::‘ 25 1255.
SUPPLEMENT(s) N/A

ESTABLISHED NAME 7. PROPRIETARY NAME
Acyclovir Capsules Zovirax®
SUPPLEMENT (s) PROVIDE(s) FOR Original ANDA
AMENDMENTS AND OTHER DATES

Eirm FDA

Orig. submission 12/28/95 Refused to file letter 2/16/96
Amendment 2/26/96

Acknowledgment letter 3/12/96

CSO review 1/26/96
Bio review #1 6/20/96
Bio letter 7/16/96
Labeling review #1 7/16/96
Deficiency letter 9/09/96
Amendment (major) 10/14/96 Labeling review #2 11/08/96
Bio review #2 11/18/96
Methods validation
report 11/19/96

Bio acceptable letter 11/21/96
Amendment (minor) 12/11/96 Deficiency (facsimile) 1/21/97
1/22/97

This review covers submission dated 01/29/97.

PHARMACOLOGICAL CATEGORY

For the treatment of initial episodes and the management of
recurrent episodes of genital herpes in certain patients.
Also for the treatment of herpes zoster (shingles) and
chickenpox (valicella).




13. DOSAGE FORM
Capsules (HARD GELATIN)

14. STRENGTH
200 mg
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ANDA 74-828

Lemmon Company

Attention: Deborah A. Jaskot MV 21 35
650 Cathill Road

Sellersville PA 18960

Illll"llllIl'lll"ll"llll“lll

Dear Madam:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsules 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.

2. The following dissolution teéting will need to be incorporated into your stability and quality
control programs:

The interim dissolution testing should be conducted in 900 mL of water at 37°C using USP
23 Apparatus I (basket) at 100 rpm. The test product should meet the- following
specifications: '

Not lessthar ~ _ f'the labeled amount of acyclovir in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,
A A -
Rabindra Patnaik. Ph.D.
Acting Director, Division of Bioequivalence

Office of Genenic Drugs
Center for Drug Evaluation and Research




I.

NOV 18 1996

1
Acyclovir Capsules Lemmon
200 mg Capsules Sellersville, PA
ANDA #74-828 Submission Date:
Reviewer: Moo Park July 26, 1996

Filename: 74828SDF.796

Review of a BE Study under Nonfasting Conditions

Objectives

Review of Lemmon’s 3-way crossover in vivo biocequivalence study
comparing its 200 mg strength Acyclovir Capsules to Burroughs

Wellcome’s 200 mg strength Zovirax Capsules under nonfasting/
fasting conditions.

II.

Background

The firm had submitted an acceptable in vitro dissolution data and
acceptable 2-way crossover in vivo bioceguivalence study under
fasting conditions (submission date: 12/28/95; review date:

6/20/96) .
III. Summary of Biocequivalence Study Procedures

BE Study under Nonfasting Conditions

1.

2.

Protocol #B-05065

Objective of the study:

The objective of this study was to determine the
bicequivalence of two acyclovir capsule formulations after
administration of single doses to healthy volunteers under
nonfasting/ fasting conditions.

Study design: Randomized, single-dose, 3-way crossover study
under nonfasting/ fasting conditions.

Study sites:

Clinical study:
Analytical study:

PK and Statistics:
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Study dates:

Clinical study: 10/20/95-11/9/95
Analytical study: 1/10/96-1/23/96
Investigators:

Clinical:

Analytical:

PK and Statistics:

Drug Products:
A. Test: 200 mg Acyclovir Capsules (Lemmon, Lot #0554-014)

B. Reference: 200 mg 2Zovirax® Capsules (Burroughs Wellcome, Lot
#4x1896; exp date: 11/97)

Dosing: All doses were administered with 240 ml of room
temperature water.

Treatment #1: 200 mg (1 x 200 mg) of test product with water
after an overnight fast of at least 10 hours.

Treatment #2: 200 mg (1 x 200 mg) of test product with water

after a high fat breakfast preceded by an overnight fast of at
least 2.5 hours.

Treatment #3: 200 mg (1 x 200 mg) of reference product with
water after a high fat breakfast preceded by an overnight fast
of at least 9.5 hours.

Subjects: Eighteen (18) subjects who were recruited in this study
were normal healthy male volunteers in the age range of 18-45
years, and within 10% of their ideal weight as specified in the
protocol. All subjects were selected based on the absence of any
clinically significant findings on the medical history, physical
examination and c¢linical laboratory evaluations. Inclusion and
exclusion criteria in the protocol were followed in the selection of
the subjects. Subjects #16 and 18 did not participate in the study.
Therefore, this study was initiated and completed with 16 subjects.
Subject #17 was unable to participate in period 3 due to personal
reasons. This subject started and completed the period 3 six days
later than the other subjects.

Confinement: The subjects were housed and fed at the clinical
facility from the evening prior to each treatment until 14 hours




11.

12.

13.

1l4.

15.

16.

19.

Iv.

following dosing.

Foocd and fluid intake: Standard lunch was served 4 nours post-
dose. The drug products were administered with 240 mL of
water. Water was allowed ad lib. from 2 hours post-dose.

Standard breakfast used in the study:

one buttered English Muffin

one fried egg

one slice of American cheese

one slice of Canadian bacon

one serving of hash brown potatoes

six fluid ounces (180 mL) of orange juice
eight fluid ounces (240 mL) of whole milk

Washout period: One week.

Blood samples: In each period, 10 mL of blood samples were
collected at 0, 0.25, 0.50, 0.75, 1, 1.25, 1.50, 1.75, 2, 2.5, 3, 4,
6, 8, 10, 12, and 14 hours. Plasma was separated and all plasma
samples were stored frozen at -20°C until analyzed.

Subject safety monitoring: Blood pressure and heart rate were
monitored at baseline and at 2 and 14 hours post-dose in each
period. ©No significant changes were reported.

Adverse reactions: Two adverse reactions (headaches) were reported

by subject #17 in periods 1 and 2, both with the test product. No
actions were taken. '

Analytical procedure: Plasma samples were assayed by a
Pharmacokinetic and statistical analysis: Statistical analyses
were performed on the pharmacokinetic parameters for

acyclovir. Test/reference ratios were calculated for log-
transformed AUCT, AUCI and CMAX.

Validation of Assay Method for Plasma Samples




V. In Vivo BE Study Results with Statistical Analvsis

Study under nonfasting conditions

A total of 18 subjects were recruited for the study but only 16
participated in the study and 16 subjects completed three periods
of study successfully. Subject #17 was unable to participate in period
3 due to personal reasons. This subject started and completed the period
3 six days later than the other subjects.

Two adverse reactions (headaches) were reported by subject #17 in periods
1 and 2, both with the test product. No actions were taken.

1. Mean plasma levels

The mean plasma levels for the test and reference products under
nonfasting conditions are comparable as shown in Table 2 and Fig.
P-1. The test/reference ratios (RMEAN23) for the mean plasma
levels under nonfasting conditions were close to 1 for most of the
time points. Under nonfasting conditions, the mean Cmax (mean
Tmax) was 365 ng/mL (3 hrs.) and 332 ng/mL (3 hrs.) for the test
and reference products, respectively. Under fasting conditions,
the mean Cmax of the test product was 384 ng/mL at 2-2.5 hours,
indicating slight degree of food effect.




Table 2. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS
MEAN1=TEST-FAST; MEAN2=TEST-FOOD ; MEAN3=REF-FOOD
RMEAN23=T/R RATIO UNDER NONFASTING CONDITIONS

UNIT: PLASMA LEVEL=NG/ML TIME=HRS

' | MEAN1 | Sp1 ! MEAN2 | SD2 |  MEAN3 | SD3 !
R e e tmmmeee oo e B P b b mm e — e |
ITIME HR l | | | | | |
|0 ! 1.73} 6.93]| 0.00}| 0.00] 0.00} 0.00|
10.25 ! 2.03] 8.13} 0.00]} 0.00} 0.00} 0.00}
0.5 ! 68.42) 56.84 | 0.00} 0.00} 4.59] 12.91}
10.75 ! 175.13 110.32} 16.79) 25.07} 39.78| 65.81]
11 ! 265.95] 158.04 61.43| 62.92| 101.28} 122.86
11.25 | 323.38) 196.31/ 126.90} 100.27! 161.69} 157.99]
1.8 | 354.81} 195.97| 200.17] 129.53| 217.22} 156.46|
11.78 ! 373.00} 183.96 | 272.85] 152.64 261.74/ 147.29])
|2 ; 384.06 157.19} 327.03) 165.54 ) 301.48} 139.02})
12.5 ; 383.69| 180.62| 357.19] 134.79/ 330.00} 112.87]
|3 ! 333.50} 145.81] 364.69] 92.84} 332.63] 99.31}
4 | 259.56) 124.50]| 296.94/ 100.19} 281.63| 83.15]
6 ! 146.52| 66.59| 159.06} 46 .06 | 149.00} 41.71|
|8 ! 93.72] 41.86| 90.63| 24.69] 86.41| 23.40}
110 H 61.16| 27.62} 57.91} 15.21} 55.51} 15.12}
12 ! 40.72} 19.23} 318.24 10.44} 37.84} 9.58}
114 ! 26.03) - 17.47| 24.56 13.14] 20.44) 15.10]
(CONTINUED)

------------------ b T
!TIME HR ! ! ! !
Y I A A A
10.25 | - . -I
l0.5 | . 14.91} 0.00}
]0.75 ' 10.43} 4.40] 0.42}
11 ! 4.33) 2.63} 0.61}
11.25 | 2.55) 2.00} 0.78}
11.5 1.77} 1.63| 0.92}
11.75 ! 1.37]) 1.43} 1.04}
12 ! 1.17} 1.27] 1.08}
12.8 ' 1.07} 1.16} 1.08}
13 ! 0.91} 1.00) 1.10}
14 ! 0.87! 0.92| 1.05)
16 ! 0.92] 0.98) 1.07}
|8 ! 1.03} 1.08} 1.05]
i10 ! 1.06} 1.10} 1.04!
112 ! 1.06 1.08} 1.01}
114 ! 1.06} 1.27] 1.20)




2. Pharmacokinetic parameters

The test/reference ratios (RMEAN23) for the non-transformed and
log-transformed AUCT, AUCI and CMAX under nonfasting conditions
range 1.04-1.12 as shown in Tables 3-4 and met the requirements of
the Agency.

Table 3. ARITHMETIC MEANS AND RATIOS
MEAN1=TEST-FAST; MEAN2=TEST-FOOD; MEAN3=REF-FOOD
RMEAN23=T/R RATIO UNDER NONFASTING CONDITIONS

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

! | MEAN1 | SD1 !  MEAN2 | SD2 ! MEAN3 | SD3 !
IR bt P 4ommmmmmm 4o 4ommmm = fmmmmmm—- R |
| PARAMETER | | | | | ! !
!AUCI | 2236.44/| 834.52) 2049.06| 459.75! 1960.94} 457.33|
| AUCT | 2070.44| 800.94] 1901.50) 435.96} 1815.81/| 434.94)
| CMAX | 466.94) 184,22} 439.00) 102.61} 394.75| 105.24
| KE ] 0.19! 0.02} 0.20]} 0.03} 0.21} 0.03]
| LAUCI | 2092.02] 0.38] 1996.02/ 0.24} 1910.18} 0.241}
| LAUCT ! 1924.83} 0.40] 1849.94| 0.25) 1766.73} 0.24]
| LCMAX ! 437.00]} 0.37) 426.92} 0.25] 381.12) 0.28}
| THALF ! 3.62] 0.39] 3.48) 0.59] 3.42] 0.70]
| TMAX i 1.92} 0.87) 2.59] 0.71} 2.44) 0.84]
(CONTINUED)

! | RMEAN12 | RMEAN13 | RMEAN23 |

I e e T fmmmmm - fmmmmm e B |

| PARAMETER ! ! | !

|AUCT ! 1.09/ 1.141 1.04}

| AUCT | 1.09¢ 1.14} 1.05]

| CMAX ! 1.06| 1.18} 1.11}

'KE ! 0.95] 0.93!} 0.98]|

| LAUCI ! 1.05} 1.10} 1.04}

| LAUCT ! 1.04] 1.09!} 1.05}

| LCMAX | 1.02] 1.15} 1.12]

! THALF ] 1.04/ 1.06] 1.02]

| TMAX ! 0.74) 0.79} 1.06]




Table 4 .LSMEANS AND RATIOS
LSM1=TEST-FAST; LSM2=TEST-FOOD; LSM3=REF-FOOD
RLSM23=T/R RATIO UNDER NONFASTING CCNDITIONS

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

! | LSM1 | LsSM2 | LSM3 ! RLSM12 | RLSM13 | RLSM23 |
R L L L LT dmmmmmmm e B P pormmm——— tmmm—m—— - - $emmmme—a |
| PARAMETER | | ! | | ! l
|AUCI |  2204.07] 2004.43] 1919.94] 1.10} 1.158} 1.04}
| AUCT | 2039.87) 1859.51! 1776.45} 1.10} 1.15} 1.05]|
| CMAX ! 459.57] 429.90| 386.70} 1.07] 1.19} 1.11}
| LAUCI | 2050.94) 1949.32! 1865.16]| 1.05]| 1.10} 1.05]
| LAUCT ! 1885.86] 1805.58| 1723.36| 1.04} 1.09} 1.05¢
| LCMAX | 427.94| 417.54] 372.34} 1.02} 1.15] 1.12}
VI. Comments

1. Study under nonfasting conditions (200 mg capsules) :

The mean plasma levels for the test and reference products
under nonfasting conditions are comparable. The
test/reference ratios (RMEAN23) for the mean plasma levels
under nonfasting conditions were close to 1 for most of the
time points. Under nonfasting conditions, the mean Cmax (mean
Tmax) was 365 ng/mL (3 hrs.) and 332 ng/mL (3 hrs.) for the
test and reference products, respectively. Under fasting
conditions, the mean Cmax of the test product was 384 ng/mL at
2-2.5 hours, indicating slight degree of food effect.

The test/reference ratios (RMEAN23) for the non-transformed
and log-transformed AUCT, AUCI and CMAX under nonfasting
conditions range 1.04-1.12 as shown in Tables 3-4 and met the
requirements of the Agency.

2. Assay validation: Pre-study validation and within-study
validation are acceptable.

3. Adverse reaction (200 mg capsules): No clinically significant
adverse reactions were reported.

4. In vivo biocequivalence study under fasting conditions
(submission date: 12/28/95) was acceptable.

5. The formulation and in vitro testing results including the
dissolution data reviewed under the fasting study were
acceptatle.

VII. Deficienc:es

None.




VIII.

Reccmmendations

The in vivo biocequivalence study conducted by Lemmon on its
Acyclovir Capsules, 200 mg strength, lot #0544-014, comparing
it to Burroughs Wellcome's Zovirax® Capsules, 200 mg strength,
lot #4x1896,under nonfasting conditions has been found
acceptable by the Division of Bicequivalence. The study
demonstrates that Lemmon’s Acyclovir Capsules, 200 m
strength, is bioequivalent to Burroughs Wellcome’'s Zovirax
Capsules, 200 mg strength under nonfasting conditioms.

The firm has already conducted an acceptable in vivo
bicequivalence study under fasting conditions on its Acyclovir
Capsules, 200 mg strength, lot #0544-014, comparing it to
Burroughs Wellcome’s Zovirax® Capsules, 200 mg strength, lot
#4x%1896 (submission date: 12/28/95; review date: 6/20/96).

The FDA dissolution testing conducted by Lemmon on its
Acyclovir Capsules, 200 mg strength, lot #0544-014, and
Burroughs Wellcome’s Zovirax® Capsules, 200 mg strength, lot
#4x1896, has been found acceptable (submission date: 12/28/95;
review date: 6/20/96).

The dissolution testing should be incorporated into the firm’s
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of water at 37°C using
USP 23 Apparatus I (basket) at 100 xrpm. The test product
should meet the following specifications:

Not less than of the labeled amount of acyclovir in
the dosage form is dissolved in 30 minutes.

From the bioequivalence point of view the firm has met the in
vivo bioequivalence and in vitro dissolution testing
requirements and the studies are acceptable.

The firm shculd be informed of the recommendations.

Moo rark, bPn.D. v
Review Branch III
The Division of Bioegquivalence

RD INITIALED RMHATRE

FT INITIALED RMHATP”

— "8
\

Concur: Date: A 1]8} 7€

N A2
Rabindra Patnaik, Ph.D.
Acting Director
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ACYCLOVIR CAPSULES, 200 MG, ANDA #74-828
UNDER NONFASTING CONDITIONS
DOSE=200 MG
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Acvclovir Capsules Lemmon
200 mg Capsules Sellersville, FA
ANDA #74-828 Submissicn Date:
Reviewer: Moo Park Decemper 28, 1385
Filename: 74828SD.DS5
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I. Objectives

Review of Lemmon's in vivo biocequivalence study comparing its 200
mg strength Acyclovir Capsules to Burroughs Wellcome's 200 mg
strength Zovirax Capsules under fasting conditicns. The firm
submitted in vitro dissolution data for review.

Study under non-fasting conditions should also be submitted for
review.

II. Background

Acyclovi? is 9-{(2-hydroxyethoxy)methyl]lguanine, a synthetic purine
nucleoside analog with in vivo and in vitro inhibitory activity
against (in decreasing order) herpes simplex types 1 and 2 viruses,
varicella zoster virus, Epstein-Barr virus, and cytomegalovirus.
Acyclovir is converted by enzymes present in virus-infected cells
into an active form, acyclovir triphosphate, which interrupts viral
DNA replication. Acyclovir capsules and suspension are indicated
for treatment cf initial episodes and management of recurrent
herpes simplex virus genitalis in certain patients. The capsule,
suspension, and tablet dosage forms are indicated for treatment of
acute herpes zoster and chicken pox.

Acyclovir oral absorption is slow, variable, and incomplete, with
absolute bicavailability estimated at about 15-30%. Peak blood
concentrations occur approximately 1.5-2.5 hours following oral
dosing. There are no active metabolites. Studies in which 0.5 to
15 mg/kg were administered IV to patients with normal renal
function yielded elimination half-lives of 2 to 3 hours. Renal
excretion is the major route of elimination with 45-79% of a dose
recovered unchanged in the urine.

Acyclovir 1s marketed as Zovirax (Burrcughs-wellcome) 200 mg
capsules (NDA #18-828, 1/25/85), 800 mg and 400 mg tablets (NDA
#20-089, 4/30/91), and oral suspensicn 200 wmg/S ml ‘NDA #19-909,
12/22/89).

III. r i 1 < Q 3 Dy Anuyres




BE Study undex Fasting Conditions

1.

2.

Protocol #B-05055

Objective of the study:

The objective of this study was to determine the
bicequivalence of two acyclovir capsule formulations after

administration of single doses to healthy volunteers under
fasting conditions.

Study design: Randomized, single-dose, two-way crossover study
under fasting conditions.

Study sites:

Clinical study:
Analytical study:
PK and Statistics:

Study dates:

Clinical study: 7/27/95 (Period 1)
8/3/95 (Period 2)

Analytical study: 8/17/95-9/21/95

Investigators:

Clinical:

Analytical:

PK and Statistics:

Drug Products:

A. Test: 200 mg Acyclovir Capsules (Lemmon, Lot #0554-014)

B. Reference: 200 mg Zovirax® Capsules (Burroughs Wellcome,
Lot #4x1896)

Dosing: All doses were administered with 240 ml of room




Ne

10.

11.

12.

13.

14.

15.

16.

IV.

19.

temperature water following an overnigait ZIast.

Subjects: Thirty-two (22) subjects who entered in this study
were normali healthy male volunteers in the age range Or 18-45
years, and within 10% of their ideal weight as svecified in
the protocci. All subjects were selecta2d based on the absence
of any clinically significant findings ca the medical history,
physical 2=xamination and clinical lIaboratory evaluations.
Inclusion and exclusion criteria in the protocol were followed
in the selection of the subjects. Thirty (30) subjects
completed the entire clinical portion cf the study.

Confinement: The subjects were housed and fed at the clinical
facility from the evening prior to each treatment until 14
hours following dosing.

Food and £fluid intake: Standard lunch was served 4 hours post-
dose. The drug products were administered with 240 mL of
water. Water was allowed ad lib. from 2 hours post-dose.

Washout period: One week.

Blood samples: In each period, 10 mL of blood samples were
collected at 0, 0.25, 0.50, 0.75, 1, 1.25, 1.0, 1.75, 2, 2.5,
3, 4, 6, 8, 10, 12, and 14 hours. Plasma was separated and
all plasma samples were stored frozen at -20°C until analyzed.

Subject safety monitoring: Blood pressure and heart rate were
monitored at baseline and at 2 and 14 hours post-dose in each
period. No significant changes were reported.

Adverse reactions: Ten adverse reactions (test: 5/2 subjects;
reference: 4/3 subjects) were reported. No action was

. required.

Analvtical procedure: Plasma samples were assayed by a

Pharmacokinetic and statistical analysis: Statistical analyses
were performed on the pharmacokinetic parameters for
acyclovir. 90% confidence intervals were calculated for log-
transformed AUCT, AUCI and CMAX.

validaticn of Assay Method for Plasma Samples







V.  In Vivo BE Study Resul ) ictical Analvsi
; ler fasti Jit

A total of 34 subjects were recruited for the study but only 32
participated in the study and 30 subjects completed two periods of
study successfully. There were two drop-outs: Subjects #4 and 34
did not complete the 2nd period due to illness.

Adverse reactions were followed according to the protocol of the
study. No clinically significant adverse reactions were reported:
Ten adverse reactions (test: 5/2 subjects; reference: 4/3 subjects)
were reported. No action was required.




1. Mean plasma levels

The mean plasma levels for
comparable as shown in Table 3 and Fig.

ratios (RMEAN12)

for the

most of the time points.

the test

and
-1,

raference

oroducts are
The test/reference
mean plasma levels were close to 1 for

Table 3. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS

| MEAN1 sD1 MEAN2 SD2 | RMEAN12

—————————————————— +---——--—— - o - - .. - - - - e s - e - el el R e ]
TIME HR

0 0.00 0.00 0.00 0.00 .
0.25 6.07 20.09 1.57 5.98 3.87
0.5 106.12 96.65 80.05 98.62 1.33
0.75 237.74 131.72 188.58 160.92 1.26
1 321.03 171.26 271.77 166.94 1.18
1.25 393.86 198.60 349.93 188.17 1.13
1.5 408.83 200.09 372.50 159.06 1.10
1.75 435.07 191.25 415.90 169.75 1.05
2 399.87 151.62 414.23 160.53 0.97
2.5 367.87 151.86 429.67 186.17 0.86
3 349.47 142.90 383.80 145.71 0.91
4 273.93 124.13 304.01 124 .83 0.90
6 160.72 68.17 174.48 62.43 0.92
8 103.60 44.76 110.99 36.64 0.93
10 68.75 29.13 71.37 24.97 0.96
12 46.10 17.70 48.98 12.32 0.94
14 32.32 12.95 33.49 15.23 0.97

UNIT: PLASMA LEVEL=NG/ML TIME=HRS

MEAN1=TEST; MEAN2=REFERENCE; RMEAN12=TEST/REF RATIO




2. P inetd x

The test/reference ratios for the non-transformed and log-
transformed AUCT, AUCI and CMAX range 0.95-1.01 as shown in Table
4. The 90% confidence intervals for the lcg-transformed AUCT, AUCI
and CMAX were all within the 80-125% range as shown in Table 5.

Table 4. TEST MEAN/REFERENCE MEAN RATIOS (*ANTILOG CONVERSION)

| MEAN1 | SD1 | MEAN2 | SD2 | RMEAN12
------------------ el DR bt DR R R R et e
PARAMETER
AUCI 2444.20 843.09 2565.83 769.88 0.95
AUCT 2273.13 820.60 2375.83 744.09 0.96
CMAX 503.63 178.38 510.00 197.87 0.99
KE 0.20 0.03 0.20 0.03 1.01
LAUCI* 2315.06 0.33 2435.10 0.35 0.95
LAUCT* 2142.27 0.35 2240.86 0.37 0.96
LCMAX * 475.02 0.35 472.31 0.41 1.01
THALF 3.50 0.60 3.55 0.66 0.99
TMAX 1.76 0.57 2.09 0.79 0.84
UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR
Table 5. LSMEANS AND 90% CONFIDENCE INTERVALS
| LSMEAN1 | LSMEAN2 | LOWCI12 | UPPCI12

------------------ e it e e R

PARAMETER

AUCI 2444.20 2565.83 85.27 105.25

AUCT 2273.13 2375.83 85.42 105.93

CMAX 503.63 510.00 86.93 110.57

LAUCI 2315.06 2435.10 85.61 105.57

LAUCT 2142.27| 2240.86 85.55 106.83

LCMAX 475.02}1- 472.31 88.51 114.28

VI. Formulaticon

Table 6. shows the composition of the test products, 200 mg
Acyclovir Capsules by Lemmon. The reference product contains corn
starch, lactose, magnesium stearate and sodium lauryl sulfate. The
test and reference formulations are qualitatively same.




Table 6. Composition of Lemmon's Acyclovir Capsules

Ingredient ; Amount, Mg

Acyclovir, USP 23 200

Lactose monohydrate, NF 18

Corn starch, NF 18

Sodium lauryl sulfate, NF 18

Magnesium stearate, NF 18

Total 430

VII. In Vitro Testing

1. Potency and content uniformity

Assay and content uniformity data are summarized for the test and
reference products in Table 8. The batch size of the test product
was capsules.

Table 7. Potency and Content Uniformity

Product Lot No. Potency, % Content uniformity
(5sCV)

Zovirax, 200 mg 4x1896 96.4 97.1 (2.1)

exp. 11/97

Test, 200 mg 0554-014 | 100.3 100.6 (3.9)

2. Dissolution testing data

Lemmon established its own dissolution method for the test product.
The dissolution testing was performed in 900 mL of water using
apparatus 1 (basket) at 100 rpm with dissolution specifications of

NLT dissolved in 30 minutes (see Table 8). FDA method is
different from the Lemmon method in its tolerances. The tolerances
of the FDA method is NLT in 30 minutes as shown below:

FDA method:

Medium: 900 mL water
Apparatus 1 (basket) at 100 rpm
Tolerances: NLT in 30 minutes

The dissolution data summarized in Table 8 for the test and
reference products meet the FDA specifications.




VIII.

IX.

comments
- F - ~ndit4 (200 mg capsules):

A total of 34 subjects were recruited for the study but only
32 participated in the study and 30 subjects completed two
periods of study successfully. There were two drop-outs:
Subjects #4 and 34 did not complete the 2nd period due to
illness.

The mean plasma levels for the test and reference products are
comparable. The test/reference ratios (RMEAN12) for the mean
plasma levels were close to 1 for most of the time points.
The test/reference ratios for the non-transformed and log-
transformed AUCT, AUCI and CMAX range 0.95-1.01. The 90%
confidence intervals for the log-transformed AUCT, AUCI and
CMAX were all within the 80-125% range.

Assay validation: Pre-study validation and within-study
validation are acceptable.

Adverse reaction (200 mg capsules): No clinically significant
adverse reactions were reported: Ten adverse reactions (test:
5/2 subjects; reference: 4/3 subjects) were reported. No
action was required.

The batch size of the 200 mg test product was
capsules.

The formulation of the 200 mg test product does not contain
inactive ingredients which may adversely affect its
biocavailability.

‘The dissolution data for the test and reference products met

the FDA specifications. The firm is recommended to adopt the
FDA tolerances of

Fici .

Study under non-fasting conditions should be submitted for
review.

The following is recommended for future submissions:

(1) ASCII data should be space delimited.

(2) Submit SAS printout for log-transformed PK parameters.
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X. Recommendation

The in vivo bicequivalence study conducted by Lemmon on its
Acyclovir Capsules, 200 mg strength lot #0544-014, comparing it to
Burroughs Wellcome's Zovirax® Capsules, 200 mg -strength, lot
#4x1896, has been found incomplete oy the Division of
Bioequivalence.

The firm should be informed of the deficiencies #1-2 and
recommendation. ~\ /1

Moo Park,” Ph.D.
Review Branch III
The Division of Bioequivalence

RD INITIALED RMHATRE
FT INITIALED RMHATRE ) - < cﬁ»g

Y56 Lﬁ
Concur: Dat

Keith K. Chan, Ph.D.
Director
Division of Bioequivalence

cc: ANDA #74-828 (original, duplicate), HFD-600 (Hare) , HFD-630,
HFC-130 (JAllen), HFD-344 (CV1swanathan) HFD-658 (Mhatre,
Park), Drug Flle, Divigion File

File history: Draft(5/21/96) ;Final (6/18/96)
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Table 8. In Vitro Dissolution Testing Data

I. General Informaticn

Drug Product (Generic

Acyclovir Capsules

Name)

Strength 200 mg
ANDA Number 74-828
Applicant Lemmon

Reference Drug
Product

Zovirax® Capsules

Burroughs Wellcome's 200 mg strength

II.

Method for Dissolution Testing

Medium and Volume

900 mL water

Apparatus and rpm

Basket, 100 rpm

Time

30 min

Tolerances

Assay Method

III. Dissolution Data (%)

Time Test Product Reference Product

Lot No:0554-014 Lot No:4x1896

Strength:200 Strength:200

No of Units:12 No of Units:12
Min Mean Range %CV Mean Range %¥CV
5 18.7 41 24 .2 22
10 58.8 18 66.1 11
15 88.2 7.0 83.7 7.8
30 101.0 2.8 85.5 5.1




FIG P—1. PLASMA ACYCLOVIR LEVELS

ACYCLOVIR CAPSULES, 200 MG, ANDA #74-828
UNDER FASTING CONDITIONS
DOSE=200 MG
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